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OQMPLETE SPECIFICATION 

Improv6nie3it& relatiiig to Electrodialytic C^Us 


We, Tte Permdtit Compakt, LnsrrEDbi 
a Bdtidi craxqany^ of Pennndt Bbus^ 
Gmmeo^uxy Avenney London, Ww4> do liore^ 
l]ry dedaie the ixcveittion, for ^^uch we pray 
that a patent may be granted to ns, and 
method by TvMch it is to be petfonned, to be 
partknlarty desczibed in and by tbe f oUocdng 
statement:— 

It is Icnown to tanove dissolved salts from 
liquids by pas^ng the Hquid^in question 
through every alternate compartment of a 
muki-compaitmjcnt electrodialytic cdl in 
^(iiicfa the oom^artments are sepaxaiM &om 
one anodier by ion-selective maabnmes. 

Processes of ibis kbd aie very statable for 
die demineralisatiQa of water 1^ the passage 
of the water through compartments each 
bounded oxt one side by a catioorselective 
membiane and on the otiur side by an anion- 
sdecdve membiane, while a second dectnH 
lyte (usually also water) £ows throu^^ the ze^ 
matmng Gonttnctments to leodve the ions 
traimHirtpd tnroo^ the membranes 1^ the 
decttic cutient flowing tfaroQp)! tiie cdL 
When the total amount of dissolved solids in 
the water under treatment falls to about 500 
ppm or is no more than this initially^ it is 
necessary to aj^ly so h{^ a voltage to ^ ceQ 
that the process ceases to be economic. 

It is also Imown to fill the cuu ipaitm ents 
widi granular ion<zdiBnge materiaL The 
advantage of domg this is that the overall 
electrical resistance is reduced when the con- 
centration of ionised dissolved solids in the 
liquid is low^ and conseqnentfy water ccmtain- 
ing less than 500 ppm total dissolved solids 
can be economicaUy treated. 

The granular ion-eschange materials most 
widdy used at the present time are re^ beads 
of from 0 J to 1 mm in diameter. Now the 
use of gcamdes sndi as resin beads has several 
disadvantages, Firs^ it is difficult to ensure 
that they arc initially distributed evenly with- 
in a compartment md that the several com- 
partments through yMxh the liquid to be 
treatttl nsually flows hi parallel stieams ace 

iFrice3t.6d.\ 


evenly padxd. If one compartment contains 
more granules than another, less liquid will 
flow throng it dian throng the other. Next it 
is difficult to keep the granules in place m a 
compartment At the bc5t the packed mass of 
giaxmles becomes displaced by the liquid, with 
tlK result that channelling with its attoidant 
diBw4)adcs occurs. It may even ha|^pen tiiat 
some of the granules axe swept out of the com- 
paxtment to lodfe in and dog Ae passage 
througli whidi t£e liquid flows after leaving 
the compartment. 

Again, tiie assembly of a cdl contahiing 
giainfles is very tedious and it is difficult to 
prevent the granules £com lodging between the 
surfaces which should mate to each com- 
parunent from the next Fuither^ where the 
padocd fu ff ffft of ii m iml ffs toudies the ^^ ^ i ^wb in fflff 
laces the aeomecrv of the mass is difterait 
from that m the remainder of the mass, and 
more liqmd tends to flow alcmg the walls than 
thrao^ the bulk of the mass. This uneven 
flow li nndesnnUe. Fmally, if the cosxmarlH 
ments are padoed with granules tbe total re- 
sistance to the flow of tibe liquid is increased 
and the cost of pumping the liquid through 
the cell is high* 

In our /plication No. 4007S/57 fSenal 
No. 877^9) we have described and cuumed 
cells in whidi we use not beads but sheets of 
matedal having ion-exdiange properdea. 

In our present invention we use fibrous mats 
of ion-exdiange lesin. These mats physically 
resemble glass-fibze mats in consisting of ran- 
dom intedodced fibres. Such a mat niiay be 
produced by extruding a mixture of the resin 
ai^ a binder, eg. a mixnne as described in 
our Application No, 3956/58 (Serial No, 
858,137) Arou^ numoous fine orifices to 
looduoe threads and allowing the threads to 
move downwards cmto a simport to form a 
mat Conv^endy the threads may be severed 
into appropriate Imgths as th^ move dowxi- 
wards. The diameter of the d]ffeads is deter- 
mined essentially by the size of the spinneret 
orifices and may be, for example, from 70 to 
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250a dsoot 1502 /c being a convenicDt size. 

He mats ^Bow passage lupid llvci^gh 
t3ie Q f w tt f flf I mttify vUIe iocieasnig ilic dec* 
tncal cooducdvliy therdn.'The mats xnay be 
imt in all the oanqtardnents but in genecal it 
h enough to put them in tiiose oompartniema 
. Aiough "witiclt the liquid nnder tteatmoit 
fows and hi -nhidi the dectxdyte cQoceotnt* 
tum is or becomes law. 

The mats may afi ha^e ioQrCxdiange pro- 
perties of only one Idnd, but If it is dSred to 
have boA cBtionrCSchange and anion-eschange 
mateadlal in a 5fngTe cnrnpartmem^ mats of 
both Idnds of malerial may be put in. the com- 
partineD^ or use mi^ be made of a dngte mat 
CQntainm^'aome fibres b^ytn g ' cation- ^^^-^ * ^t i^^ 
properties and some ha:vhig anbn-esschange 
pioperiies^ the mat b^ng noade by extruding 
two reahis from difierent containers in. soch a 
way that the resohant'thceads grtuitifngle. 
* Tbe mats may adganfaflBously be of snb- 
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standaify the same Imear dimensions as the 
odmpartmeuts. Tb^ may initifilly be thidoer 
than the widths of the coaDQpartments and com^ 
pn^ssed whea the whole asseznhfy fonnmg the 
ceiEistfeJitenedup. 

h A mdti-CQaiparcaaent dectxodialytic cell 
m irfnch the oo mpar tments are separated from 
one another by lonr^^cttve membrazi^ and 
fibroos mats of ioureaxhange redn are pro- 
vMed in ecnne or all of the oompartmeniB p 
increase the electrical o»dncQvity tfaecexn 
yfbSk allowing the passage of liquid tiiete- 
throudt 

2. A cell eomdmg to dahn 1 in which the 
mats are of sohstamtially tiie same linear 
dhnensions as the compartmentSL 
For the .^plicants : — 

nrrT^ JEKHIKGS & EVERY, 
Chartered Pasent Agents, 
51/529 Oiancery Lane, Lcmdon, 


PROVISIONAL SFECmCATION 

Improvements relating to XHeotrodialytlo Cells 


We, Tbb PHRMirrrr Cqmpaht Limhsd, a 
British Gonmaay^ of Peimutit Houses 
' Gfunnetsbury Avam^ Londoi^ do hereby 
dedare this hiveittioa to be descrfi)ed in the 
foUowiQg statement:—^ 

In our Application No. 40078/57 (Serial 
-No. S77j239) we have descrihed a mnltH 
cQizq>8rtment dectrodialytic odl in wMdi the 
oodipartmentB axe separated from one anotiitf 
by lon-selective membranes and the campBit'- 
ments are fflled with ion-eschange irwtenal in 
the faaaa of ineoea having at ksat one dnnen- 
ooxi, and preferahtj^ two diinpTisfons, disdnctly 
Isa^ than those of ian-ezdiange reams beads 
.whidi had previooaly been padted m a cdL 

AcoordtDg to the present hxvention we fill 
compartments of a cdl whh a fibrous mat of 
ionrcxchange resin. This mat physical^ re- 
sembles ^ass-JShre mats in ooTOSthjg of rart* 
dom intolocked fibres, 'Such a mat may be 
produced by extending- the . resin throi^^ 
nnmeroos fine orifices to produce threads and 
allowing the threads to move downwards onto 
a support to fom a mat Gonvemently the 


threads may be severed into ^ 
lengths as ibsv move downwards. The dia-- 
meter of the threads Is detemuned essenttally 
hy the size of the spinneret oii^ces and may 
Ix^ for exan^Ic^ £ccm 70 to 25Q|u, alxrat 
b^ig acaovement aize. 

As in our p r evi ous invemian, the pieces 
fotmed by tiie mats may aH have ion-exchange 
prc^erdes of only one kax3» bat if it is dCTted 
to have both ixoionreschange and anion- 
exdiange material in a sin^ oonq>anmeixt^ 
piecea of both kbds of material m^ be pot 
m fiat ccHnpartmen:^ or use may be made oi a 
ytnffte mat Gontaiinng some fibres having 
catmnr-exdiange pr o p ert i es and' some having 
anion-efihange properde8» the mat being made 
by e?ctrndhig two resins from different coor 
tainers in sudi a way diat tlie resnltsnt threads 
intemizig^ 

For the Applicants: 

GILL, JH!«snNGS & EVERY, 
Chartered Patent Agents, 
51/52, Qyanixxy Lane^ Loidoi^ 
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